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L'archive ouverte pluridisciplinaire HAL, est destinée au dépôt età la diffusion de documents scientifiques de niveau recherche, publiés ou non, emanant desétablissements d'enseignement et de recherche français ouétrangers, des laboratoires publics ou privés. a'-bipyridyl) and observed anomalous 5T2 states at sufficiently low temperatures, where the absorption spectra of the corresponding iron compounds show the coexistence of high-spin ( S = 2) and low-spin (S = 0) ground states. In the present work we have extended these studies to systems with purely aromatic ligands.
It has been well established [I, 21 by various physical methods that the complex shows a temperature dependent high-spin (ST?) % low-spin (1A1) transition, because the ligand field splitting parameter lODq and the mean spin pairing energy n are of the same order of magnitude. We recently found [3] by variable temperature Mossbauer absorption spectroscopy, far infrared spectroscopy and magnetic susceptibility measurements that the compound also shows a temperature dependent spin transition. We have measured the Mossbauer emission spectra of [57Co(2-CH3-phen) 3](C104) 2.2Hz0 and [57Co(2-C~30-~hen)3](~10&.~20 versus K4[Fe(CN)6].3HzO (293 K) as absorber in the temperature range 293 -4.6 K and compared with the corresponding absorption spectra of the synthesised complexes. The emission spectra demonstrate the absence of resonances arising from the 1A1 state, which is the dominating electronic state of iron (11) in the absorption spectra at the same temperature. Even at liquid helium temperature the 5T2 state is the only one visible in the emission spectra.
The isomer shift and the quadrupole splitting of the high-spin resonances in the emission spectra of [ both emission and absorption spectra we have derived the nature of the electronic high-spin state to be 5A1 under D3 symmetry. The calculation was based on a ligand field model including trigonal distortion, spin-orbit coupling and covalency.
The mechanism of the formation of the anomalous spin states will be discussed.
